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INTRODUCTION 


Seta ta e of this paper is to acquaint manufacturers cf various tyres 
rrocucts, particularly those that specialize in materials used 
SS vibration damping, and Tiltration, with a recently in- 
osit of paligorsiite, a type of asbestos usually callec, moun- 
v2 = lester, In the past this mineral has been only a museum curiosity, 

wus il possesses characteristics that may adapt it to industrial uses. 
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the deposit is on Lemesurier Island, near the entrance to Glacier Bay, 
the northern porticn of southeastern Alaska, at approximately latitude 
x” LT" Na, longitude 136° 05' W. The island is about 4- 21/2 miles in east- 
t lensth and 3 miles in width. The property on which the deposit occurs 
* Cyned by the locator Joe Ibach, and it was brought to the attention cf 
né Bureau of Mines by Col. George B. Nerris. A Bureau of Mines engineer, 
a ee dy the owner and Chris Ellingen, visited the property and ex- 
“a “ted the onen-cuts from May 7 to 10 in 1944, The purpose of the exami- 
a to dctermine the approximate extent of the occurrence and to ob- 
“aln samples of the material for identification and study of its utilization, 


DESCRIPTION OF DEPOSIT 


“he geclogical information regarding the area was obtained by the re- 
o- the Bureau of Mines engineer and supplemented by the owner 
ety. The western portion of the island is composed ct granitic 

rS08 and the eastern portion largely of white and blue limestones. One 

“tall arca of Greens ene is reported in the limestone section of the nerth 
igovskite is found in the blue limestone. ‘Fhe contact cf the 

ck and the limestone reughly divides the island on a north-south 
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: ‘Cau of Mincs will welccme roprinting cf this paper, provided the 
“Olloving Footnote acknowlodgment a used: "Reprinted from Bureau 
C= Mines In?ormetion Circular 7413.' 

“tallurgist, Central Resion, Burceau of Mines, Rolla. Mo. 

oe engineer, Central Region, Bureau of Mines, Juneau, Alaska. 


aoe butrographer, Central Region, Bureau of Mines, Rolla, Mo. 
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Paligorskite has been found in three places on Lemesurier Island. & 
open-cut from which 1,000 pounds hag thus far been obtained is on the ste: 
slope of a mountain at an elevation of 1,100 feet. At this point, lenses 
of material as thick as 18 inches had been reported in surface cuts, and 
widths of 6 to 8 inches were observed during the examination. There vas 
evidence that similar material had been mined in the past. The limestone 
has a strike of N. 30° E. and dips roughly 30° to the southeast. The 
strike of the limestone bed and the fracturing pass into a saddle to the 
south where covering is likely to be heavy. The main outcrop of paligors:: 
is in a fracture parallel to the limestone bedding. Erosion appears to hey 
cut ovt the down-dip extension here, and the mineral hangs down from the 
underside of a remnant deposit. <A cross fracture carrying a deposit 8 
inches in width was found in the same exposure but could not be traced dow 
the bare rock slope below. If the lower extension of the deposit has beer 
eroded away directly below the outcrop, it should be present below the tal 
about 200 feet downslope. In this outcrop the paligorskite was found in 
widths up to 10 inches and in lengths of slightly over 4 feet. Blue clay 
was found with the paligorskite; and calcite, in places 6 inches in width, 
occurs on both sides of it. Slightly less than a mile south of the mair 
occurrence another very similar exposure was found. Only small pieces cf t 
material had been reported, but a deposit only slightly smaller than the = 
discovery was uncovered by digging into the overburden. This showing is 4 
400 yards from tidewater at an elevation of about 30 feet on the west ba 
of a stream and about 20 feet from a large spring. A small seam of pali- 
gorskite also occurs in cross fractures in the back of a cave along the 
shoreline about a quarter of a mile farther south. , 


All three exposures roughly parallel the strike and dip of the limst 
bedding. The mineral occurs in fractures running both parallel and norma 
to the bedding of the blue limestone. In addition to the calcite usually 
present, layers of sandy material, high in iron oxide, are found near the 
paligorskitc. All exposures are on the surface, and the size and the nati 
of the dcposits may have beon altered by the action of surface water. It 
reasonable to expect that, if the material is found at depth, it will bet 
a drier and more compact form than that found on the surface, 


IDENTIFICATION OF PALIGORSKITE 


A largc sample of the paligorskite and adjacent rocks, from the depes 
on Lemesuricr Island, Alaska, was examined at the Rolla laboratory of the 
Bureau of Mines. The sample as received was very wet, and the paligorsk:i 
was in fairly large, flabby, flat chunks, somewhat stained by iron oxide 
and organic matter and smeared in some instances with a blue claylike ma- 
terial. <A bluish limestone was associated with the Eee geeer ee and som 
Clear calcite was also present,. 


After the sample had bcen dried at approximately 85°C, the paligorskit: 
was rather tough and tore somcwhat like a piece of heavy cardbcard. It ¥: 
light in weight and resembled buckskin. Upon wetting, it apparently eb- 
sorbed considerable water, swelled and again became soft, could be torn 
easily, resembled paper pulp, and was slimy to the touch. The wet materi: 
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Was weak enough to. suggest that in a paper beater it might be reduced to a 
smocun pulp and re-formed on the paper machine into a paligorskite paper or 
cardbcard, 


y to awhite enamel. Qvalitetive tests showed thet it was cnly 
tly decomposed, if at all, by hot 1:1 hydrochloric acid but that 
acid treatment removed a eansiderabie quantity of the extranecus ma- 
lal, After washing and drying, the acid-treated material was nearly 

White, bordering on gray, except for some small areas lightly stained by 
coganic matter, This gray-white color was similar to that of the crude 
rineral when torn open. The resistance toward acid suggests its use in 
cciretition with the acid-resisting grades of amphibole asbestos. Under 
the petracraphic microscope in immersion oil, shreds of the crude minerel 
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cfcwed a ibrolamellar structure, Only an averege index of refraction, 
approximating 1.53, in the chrysotile (serpentine) rangé, was discernible. 


Refore the blowpipe, thin shreds of the paligorskite fused rather 
dil; 
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Achemical analysis was made cn a sample selected from various specimens 
“ the paligerstite, This ag was obtained by sawing through various 
€3 clo tne dried mineral with a hacksaw end collecting the sawdust. The 
cclenmalysis of this material is given below. 


Araiysis of paligcrskite semple, percent 


Ca) Ko0 Mand Ig. Less Hp0- Ep+ 
5.5b 0.00 O0.3h ~ 21.85 7.05 10.55 


Results of the examination indicated that the minernl was neither a 
ag nor a tremolite-actinolite variety of asbestos. In fact, the 
oes Showed that’this materiel was not a member of the serpentine or 
si ec (group OF minerals. mee ieee or the eee and the 
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ee TIPet a oup; and beceies its see res of nee pact ion was considerab!- 

a that listedS/ for the lowest index of refraction of amphibole 

betisesa alpha 1.599; anthophyllite, alpha 1.598), it could not very well 

aD, aye amphibole group under the present classificaticn cf this 

: * vane, clessifics mountain leather, mountain cork, and mountain wood 
s 


ses atph j ‘ 
Phibole » under actinolite, containing little or no aluminum, 


‘i of the Lemcsuricr Island paligorskite were submitted to G. A. 
wee7/ and to 0. R. GrawoS/ for their views as to the identity of 


9 He 8., and Berman, H., The Microscopic Dete mination of the Non- 
“Pedue Minorals: Geol. Survey Bull. G48, ‘ed ed., 19%, pp. 219-227. 

ang °* Ds, A Systom of Mineralogy: John Wiley & SouRy New York, 6th ed., 
of » De 429, 
7 Use °SSor of Geology, ‘School of Mines and Metallurgy, University of 
: hoo Rolla, Ho. 

thivow. © Professor cf Mineralogy, School of Mines and Mctallurgy, 

Sity of Missouri, Rolla, Mo. 
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the mineral. A specimen of mountain leather from China in Muilenburg's 
private collection was examincd megascopically and compared with the Alssa 
specimen, The Chinese specimen had a finer and scfter texture than the 
Alaskan specimen, It was in a relatively thin, pliable piece and resextla 
kid. Grawe had previously identified the Chinese specimen as an amovhibcle 
by X-ray examination. It was concluded that an X-ray study of the Alaszen 
mineral would be necessary to establish its identity definitely. Attentic 
of the Bureau of Mines was called to an abstract Ly Micheal Fleischer cf a 
rticle by Krajice 9/ describing the occurrence of a mountain leather near 
St. Lorenzen ob Eibiswald, a market town in Austria. The abstract read in 
part: "The material occurs in sand-filled cavities in limestone. Analysi 
gave Side 54.16, AloOz 13.08, Feo0z 3.71, FeO 0.35, MgO 7.34, Ho0- 9.05, 
Ho0+ 12,23, sum 99.92 percent, corresponding to beta-paligorskite. The 
specific gravity was 1.582, which was raised to 1.97 by pumping out under 
vacuum." The analysis of this mineral compared clesely with that of the 
Alaskan mineral, 


Specimens of the mountain leather were then submitted to the regione 
offices of the Bureau cf Mines at Salt Lake City, Utah, and at Colloge Px 
Md., ror identification by the X-ray method. Results or tne study at Cal: 
Lake City showed that the mineral gave a distinct X-ray diffraction patver 
but that the pattern did not coincide with any of the 4,000 which are lis? 
in the catalog of the American Society for Testing Materials. A large 
lattice-parameter value and a ccommlc~ crystal structure were indicated. 
The College Park laboratory, through the ccurtesy of the National Musexzn, 
was able to obtain specimens latelcd “paligorskite" from Russia, Moravia, 
Washington, and Alaska. Optical data on all the samples, including thcse 
which the Rolla laboratory svbmittcd, were essentially identical. Also, 
the X-ray pettern of the Alaskan sample and that of the Russian wers ident 
cal. In consideration of the examination it was concluded that the miners 
from Lemesurier Island, Alaska, was paligorskite, DanalO/ lists peligorss 
under aluminous varieties of amphibole and states that it is pvrebabdly an 
altered asbestos. 


There is no evidence to indicate whether this mineral is a sccondary 
product formed in a near-surface zone or a mineral which may be found at 
some depth. According to B. B. Polynov ,Li/ "Palicorskites are hydratec 
aluminosilicates of magnesium in which the latter is replaced to some 
little extent by Ca, Ft, MA, etc. Exceptions to this are calciopaligorssi 
in which Ca predominates among the bases. In analogy to the paligorskite: 
the magnesian ferrosilicates form a special subgroup called xylotiles .... 


Krajicek, Egon, (An Occurrence of Mountain Leather near St, Lorerzen \ 
Eibiswald): Berg. -u. huttenmann, Monatsh montan. Hochschule Lecben. 
vol. 90, 1942, pp. 175-177; Chem. Abs., vol. 38, 1944, p. 3930. 

10/ Dana, Je De, Work cited in footnote 6, p. 398. 

ney, Polynov, B. B., The Cycle of Weathering: Thos. Murby & Co., Londcn, 

1937, De 111, (Translated from the Russian by Alexander Muir.) 
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ihese vacese minerals have a fibrous crystalline structure, although in 
sweW ae appearance they are corky, rilmy and otherwise colloic-like. 
nocovaimg to a detailed investigation of paligorskites and related mag- 
nesium silicates, ‘They are formed under the normal conditions of ,the 
chust of weathering from either hot or cold aqueous solui i one, (Le, This 

extremely important conclusion and indicates that we are dealing 
nov with residual but with synthetic progucts cf weathering, with the 
wits cf the interaction of solutions. It should be added that in ad- 
icon to the paligorskites ay Speman found in large masses, they 
7.00 CCCUur as soil formations ,i2 a fact which can thus be satisfactori ly 
explained." 


CONCLUSICN 


The undeveloved property on Lemesurier Island offers some possibilities 
of aeveloping the mineral in quantity, Other deposits may be found by 
fusther orcecpecting., This report has been vrepared and published in the 
rove that the existence of a deposit of paligorskite - probably a variety 


cor aepestcs and usually classivied minerealogically as a type of mountein 
leatnes - will be brought to the attention of consumers cf nonmetallic 


niuctvial minevels and that its physical properties will be investigated 

3 coumercial stancpoint to ascertain if it has any strategic uses in 
var pregrem, The mineral's unusual characteristics would probably 
Termit it to be readily converted to a pulp in conventional paper-mill 
ceaters, Prom which form innumerable, lightweight, acid- and fire-procf 
sroducts could be formed. Wide applicaticn of the material cither in a 
rough-granulated cr in a processed form for use as an insulating, a sound- 
orcoring, or a shock-absorbing medium would depend upon establishing the 
existence of extensive reserves; but specialized uses might be comsidered 
cn the basis of present disclosures. 
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u¢/) Forruan, A., Trens, Acad. Sci. (Russia), vol. 32, 1913, p. 311. 

iy Polynov, B. B., Ortstein Horizon of Soils: Ann, Dckuchaiev Soil. Com., 
LG lH. 
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